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(54) LCD CONTROL CIRCUITS FOR REDUCING POWER CONSUMPTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an economical LCD control circuit 
for reducing power consumption by controlling reduction of power 
consumption of an LCDOiquid crystal display) using a Vsync signal 
(vertical synchronizing) and a Hsync signal (horizontal synchronizing) of a 
VESA standard. 

SOLUTION: When stop of a Vsync signal is detected by a Vsync 
detecting circuit 2, a Vsync stop signal is sent out. An LCD back light - i 
ON/OFF circuit 3 turns off the back light of an LCD 5, an RGB data stop 
circuit 4 stops the output of RGB data outputted frorn an LCD display 
control circuit 1 to the LCD 5. When stop of an Hsync signal is detected 
by an Hsync detecting circuit 6, the Hsync signal is stopped. ALCD . 
power source ON/OFF circuit 7 turns off the LCD power source of the 
LCD 5. When start of a Vsync signal is detected by a Vsync detecting 
circuit, the Vsync start signal is sent out, to restart a screen display. 
When an Hsync detecting circuit 6 detects start of the Hsync signal, the 
circuit 7 turns on the power source of the LCD 5. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The LCD power saving force-control circuit characterized by performing the power saving 
force control of LCD using the Vsync signal and Hsync signal of VESA specification. 
[Claim 2] The LCD power saving force-control circuit according to claim 1 characterized by suspending 
the output to this LCD of the RGB data outputted from said LCD display-control circuit while turning 
OFF the back light of said LCD, when said Vsync signal outputted from the LCD display-control circuit 
which controls a LCD display is supervised and this Vsync signal carries out a fixed time amount halt. 
[Claim 3] The LCD power saving force-control circuit according to claim 1 characterized by turning OFF 
the power source of said LCD when said Hsync signal outputted from the LCD display-control circuit 
which controls a LCD display is supervised and this Hsync signal carries- out. a fixed time amount halt. 
[Claim 4] The LCD power saving force-control circuit according to . claim 2 characterized by considering 
as a halt of fixed time amount of said Vsync signal when counting ofrthe pulse: number of said Hsync 
signal is carried out, the pulse of said Vsync signal was inputted and it-becomes beyond the set' point 
which possessed the counter with which said enumerated data are reset; and these' enumerated data of — 
this counter definied beforehand. ' cc y c> . 

[Claim 5] The LCD power saving force-control circuit according tOrclairri 3 characterized by considering 
* as a halt of fixed time amount of said Hsync signal when counting ofithe pulse.number of ;the dot, clock 

signal supplied from said LCD display-control circuit is carried outrtheipulseJof; said; Hsync signal was 
inputted and it becomes beyond the set point which possessed the-counter with which said enumerated 
data are reset, and these enumerated data of this counter defined beforehand. ■ 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the LCD power saving force-control circuit of 
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VESA (Video ElectronicsStandardsecond Association) specification conformity about a LCD power 

saving force-control circuit. 

[0002] 

[Description of the Prior Art] In the system using LCD (liquid crystal display), as one of the power 
saving force controls of a system, when a display is unnecessary, a display is erased temporarily and it 
changes into the standby condition, and when a display is needed, there is a function which cancels a 
standby condition and is returned to the original normal state. 

[0003] As this implementation approach, conventionally, in order to make a standby condition as 
explained by for example, the open patent official report (Taira 4-50996; liquid crystal display control 
circuit) in full detail, the STANBY signal of dedication was used, and the normal state and the standby 
condition (power-saving condition) were switched. 
[0004] 

[Problem(s) to be Solved by the Invention] Since the STANBY signal of dedication was used for the 
conventional LCD power saving force-control circuit mentioned above, the circuit for it and the 
software of dedication were needed, and it had the fault that development cost started. 
[0005] The purpose of [purpose of invention] this invention uses only the Vsync signal (vertical 
synchronization) and Hsync signal (horizontal synchronization) in CRT power-saving mode of VESA 
conformity, and is to offer the economical LCD power saving force-control circuit. which utilized the ' „ 
existing VESA specification conformity software. * * • :•; v,'_ 

[0006] ... 

[Means for Solving. the Problem] It is characterized by the 1st invention performing the power saving 
force control of LCD using the Vsync signal and Hsync signal of VESA' specification! v: c-.*-*-* . v ■••*:»■■ 
[0007] Moreover, the 2nd invention is characterized by suspending the output to this LCD of the RGB 
data outputted frorrr said LGD^display-control circuit while it turns OFF the: back light-of said LGDrwhenr 
said Vsync signal outputted from the LCD display-control circuit which controls, a: LCD display in the 
1:st inventioncis supervised and this Vsync signal . carries rout a fixed time zamount halt.v — ■:>■* 1 v> .i«r 

[0008] 1 Next,. 3rd' inventiomis characterized by turning OFF the pbwerjs~6urce^ 

Hsync signal outputted? from fthe LCD display-control circuit whiehvcontppls'a^LGDTdisplay.nmthe J st ■ - . - 

invention is supervised and this Hsync signal carries out a fixed time amount halt. '^ o - 

[0009] Furthermore," 4th invention is characterized by considering-as a 'halt of fixed time amount of said 

Vsync signal, when counting of the pulse number of said Hsync signal in the 2nd invention is carried out, 

the pulse of said Vsync signal was inputted and it becomes beyond the set point which possessed the 

counter with which said enumerated data are reset, and these enumerated data of this counter defined 

beforehand. 

[0010] When it becomes at the last beyond the set point which possessed the counter with which said 
enumerated data will be reset if the 5th invention carries out counting of the pulse number of the dot 
clock signal supplied from said LCD display-control circuit in the 3rd invention and the pulse of said 
Hsync signal is inputted, and these enumerated data of this counter defined beforehand, it is 
characterized by considering as a halt of fixed time amount of said Hsync signal. 
[0011] 

[Embodiment of the Invention] Next, the example of this invention is explained to a detail with reference 
to a drawing. 

[0012] The block diagram in which drawing 1 shows one example of this invention, the block diagram in 
which drawing 2 shows one example of the Vsync detector 2 of drawing 1 , and drawing 3 are the block 
diagrams showing one example of the Hsync detector 3 of drawing 1 . 

[0013] Reference of drawing 1 sends out the Vsync stop signal meaning the Vsync signal having stopped 
the Vsync detector 2, when the Vsync signal outputted from the LCD display-control circuit 1 was 
supervised and a Vsync signal carried out a fixed time amount halt to the LCD back light ON/OFF 
circuit 3 and the RGB data STOP circuit 4. The RGB data STOP circuit 4 which the LCD back light 
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ON/OFF circuit 3 which received the Vsync stop signal turned OFF the back light of LCD5, and 
received this signal stops the output to LCDS of the RGB data outputted from the LCD display-control 
circuit 1. 

[0014] The Hsync detector 6 sends out the Hsync stop signal meaning the Hsync signal having stopped 
to the LCD power-source ON/OFF circuit 7, when the Hsync signal outputted from the LCD display- 
control circuit 1 is supervised and a Hsync signal carries out a fixed time amount halt. The LCD power- 
source ON/OFF circuit 7 which received the Hsync stop signal turns OFF the power source of LCDS. 
[0015] By and the LCD back light ON/OFF circuit 3, the RGB data STOP circuit 4, and the LCD power- 
source ON/OFF circuit 7 Where an output halt to the back light OFF of LCDS and LCDS of RGB data 
and the power source OFF of LCDS are made A Vsync signal and a Hsync signal are outputted from the 
LCD display-control circuit 1. When a Vsync signal and a Hsync signal are detected in the Vsync 
detector 2 and the Hsync detector 6, the Vsync detector 2 Sending out a Vsync start signal to the LCD 
back light ON/OFF circuit 3 and the RGB data STOP circuit 4, the Hsync detector 6 sends out a Hsync 
start signal to the LCD power-source ON/OFF circuit 7. 

[0016] The LCD back light ON/OFF circuit 3 which received the Vsync start signal turns on the back 
light of LCD5, and the RGB data STOP circuit 4 which received the Vsync start signal outputs the RGB 
data outputted from the LCD display-control circuit 1 to LCDS. Moreover, the LCD power-source ^c. » 
ON/OFF circuit 7 which, received the Hsync start signal turns on'the- power. source ofrLGDS: ^ ~ >. 

[0017] Next, the example of a configuration of the Vsync detector»2 in this. example and the Hsync 
detector 6 is explained using drawing 2 and drawing 3 . v^&rA'v c \r. l c'u. 

[0018] In drawing 2 , the* Vsync detector 2 -consists of a counter^.2?1 *and a comparator 22'. A-counter-21' v 
calculates the pulse number of the'jHsync signal supplied from the^LCD* display-controhcircuit 1,-varid: * ~ ■:■?«-■» 5 
outputs, enumerated data. A comparator<22 outputs- a Vsync stop-signal^when it becomes beyond the ' * 

1 : •■; - set point defined beforehand, and when- a Vsync signal does not oscillate.^A^counter;-21 ~will be resetrif a~ 

Vsync signal is supplied to the reset terminal of a counter 21 andithe pulseiof a .Vsync signalr is inputted r 

- : into^it: The set poiht- of a comparator 22- is set up with the outpufescreentof- LCD^ic: rats vron:.^*^:- r- > io 
. - . [001:9] In< dra winge r the; Hsync detector :6 consists, of a counter-4fltfahch ai compaHataisr42: «A< counterc4Jr .u "art 
r calculates the • pulse/mumberdof -the.'.dofc clocMBCKiscalled' henceforth):. signaksupplied^from^ertLGBs'riocK.'.L'. 
display-control circuit 1 , and outputs, enumerated data. A comparatbrv42' outputs* a* Ms^ne* stop signal, : 
when it becomes* beyond the-set point defined beforehand, and when a Hsync* signal/does not oscillate. . ^ . . 
A counter 41 will be reset, if a Hsync signal is supplied to the reset-terminal of a counter 41 and the 
pulse of a Hsync signal is inputted . into it. The set point of a comp'aratbr;42 is set up with the output • 
screen of LCD. » 

[0020] Next, actuation of this example is explained to a detail with reference to a drawing. 
[0021] Usually, when a screen size is 640*480, since one line is 640 dots and 480 lines, data are 
outputted from a graphical representation circuit (not shown) based on this, the LCD display-control 
circuit 1 receives it, and a screen-controls and carries out a screen display of LCDS. By VESA 
specification, there are two kinds of power saving force controls which have the difference of extent in 
power saving of the suspension State which stops a Vsync signal, and the off state which stops a Hsync 
signal. In order to make this invention correspond to VESA specification, the Vsync detector 2 and the 
Hsync detector 6 are used for it, it supervises a Vsync signal and a Hsync signal, and detects a halt or 
initiation of a signal. If a halt of a Vsync signal is detected in the Vsync detector 2, a Vsync stop signal 
is sent out to the LCD back light ON/OFF circuit 3 and the RGB data STOP circuit 4. The LCD back 
light ON/OFF circuit 3 which received the Vsync stop signal turns off the back light of LCDS, and the 
RGB data STOP circuit 4 which received the Vsync stop signal stops the output to LCDS of the RGB 
data outputted from the LCD display-control circuit 1 (suspension State). Moreover, if a halt of a Hsync 
signal is detected in the Hsync detector 6, a Hsync stop signal is sent out to the LCD power-source 
ON/OFF circuit 7. The LCD power-source ON/OFF circuit 7 which received the Hsync stop signal 
turns off the LCD power source of LCD5 (off state). 
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[0022] If the Vsync detector 2 detects initiation of a Vsync signal at the time of the suspension State, a 
Vsync start signal will be sent out to the LCD back light ON/OFF circuit 3 and the RGB data STOP 
circuit 4, and a screen display will be resumed. If the Hsync detector 6 detects initiation of a Hsync 
signal at the time of an off state, the LCD power-source ON/OFF circuit 7 will turn on the power 
source of LCD5, the new power sequencing of LCD will happen, and the screen display of LCD will 
resume. 

[0023] With reference to drawing 2 and drawing 3 , actuation of the Vsync detector 2 and the Hsync 
detector 6 is explained here. 

[0024] The counter 21 in the Vsync detector 2 carries out counting of the pulse number of the Hsync 
signal supplied from the LCD display-control circuit 1. A comparator 22 outputs a Vsync stop signal, 
when the number of counts of a counter 21 is supervised, and the value is set to 480 (it is a screen size 
640*480 this time) and a halt of a Vsync signal is checked. Usually, since a Vsync signal pulse is 
supplied from the LCD display-control circuit 1 before counting 480 times when it is not in power- 
saving mode, a counter 21 is reset by putting a Vsync signal into the reset terminal of a counter 21. 
Moreover, while outputting the Vsync stop signal, when a Vsync signal pulse is outputtedfrom the LCD 
display-control circuit 1, a counter 21 is reset and a comparator 22 outputs a stop and a Vsync start 
signal for the output of a Vsync stop signal. 
* - [0025] The counter: 4 ; 1 in the Hsync:; detector 6 outputs a Hsync stop' signal, -whenxounting of the: pulse- . : * ♦ 
number of the DCK signal supplied from the LCD display-control circuit 1 was carried out, a comparator 
42 supervises the number of counts of a counter 41, and the value as set to 640: (it is^a screen size 
* 640*480 this time): and a halt of a Hsync signalris checked. Usually, since a Hsync signal pulse is. ,r ^ ?v • v 
supplied from the: LCDidisplay-controkcircuit :1 before*counting-640 ttirnes whemitJsinoHn powers:-*-. ott.:v . : 
saving mode, a counter^41 is reset by putting a Hsync signal into the reset rterminakiof a. counter 41. - » - 
^Moreoverrwhile outputting the Hsync stop-signal, when a . Hsync signal pulse is outputted from the LCD m-.T-rrr 
* display-control circuit 1, a counter 41 «is reset and. a comparator42 outputs-a'stopvand a. Hsync: start t^.t.-m 
signal for the* output <of a* Hsync stop signal. . : v ; . the r^tssus ■fc-riov: ••„. i&oa s^t«s.. 

6 v [0026]- -3; carter *&Tf.*c>v»:r 'x kp.z*:. •^/*Xrt*i7t"* A^' v itci* into'" 3 . ' ; .-•Vlfcrir v - : - r. -ii) :a •■•4>. . v: 

-.[Effect ;of ;the. In vent ion] Astexplained abover=thisdnvention is effective in the abilityitovbffer^the^^ jrt-cryw. t± 
economical . LCD power saving force-control- circuit which utilized the existing VESA^specification r v.*-r* ..rr.ri ; - :f 
conformity software? byr having used only the Vsync signal and the Hsync signal andihaving made ' or re 
possible the LCD power saving force control of VESA specification conformity. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing one example of this invention. 
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[Drawing 2] It is the block diagram showing one example of the Vsync detector 2 of drawing 1 . 
[Drawing 3] It is the block diagram showing one example of the Hsync detector 3 of drawing 1 . 
[Description of Notations] 

1 LCD Display-Control Circuit 

2 Vsync Detector 

3 LCD Back Light ON/OFF Circuit 

4 RGB Data STOP Circuit 

5 LCD 

6 Hsync Detector 

7 LCD Power-Source ON/OFF Circuit 

21 41 Counter 

22 42 Comparator 
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